Repression of the Transactivating Capacity of the Oncoprotein PLAG1 by SUMOylation.
Human pleomorphic adenoma gene 1 (PLAG1), a developmentally regulated proto-oncogene, is consistently rearranged and overexpressed in pleomorphic salivary gland adenomas and lipoblastomas with 8q12 translocations. Together with PLAGL1 and PLAGL2, PLAG1 belongs to a subfamily of C(2)H(2) zinc finger transcription factors that activate transcription through binding to the bipartite consensus sequence GRGGC(N)(6-8)GGG. Ectopic expression of PLAG1 deregulates target genes and presumably results in uncontrolled cell proliferation. To gain insight into molecular mechanisms regulating PLAG transcriptional capacity, we searched for interaction partners using the yeast two-hybrid system and confirmed these by glutathione S-transferase pull-down. Ubiquitin-conjugating enzyme 9 (UBC9) and protein inhibitor of activated STAT (PIAS) proteins were first identified as genuine interacting partners of mouse PlagL2. Because UBC9 and PIAS are components of the small ubiquitin-related modifier (SUMO) modification pathway, we hypothesized that PLAG proteins could be SUMOylated. Here, we report results obtained for founding family member PLAG1. Its endogenous SUMOylation was demonstrated, and SUMOylation of PLAG1 was further investigated in cells co-transfected with PLAG1 and SUMO-1 DNA or a SUMO-1 mutant form and similarly examined in the presence or absence of DNA encoding the various PIAS proteins. Using anti-PLAG1 antibodies, we discovered single and double SUMO-1-modified forms of PLAG1. By mutating predicted SUMO consensus sites, we defined two important target lysines for SUMOylation in PLAG1, Lys-244 and Lys-263. Moreover, mutation of both SUMO consensus sequences, resulting in inhibition of SUMOylation, led to a significant increase of the transactivation capacity of PLAG1. Nuclear distribution of PLAG1 was not measurably influenced. Our results suggest a direct repression of the transactivating capacity of the oncoprotein PLAG1 by SUMOylation.